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After a pause, our Biomathematics session is again hosted at the International Conference of Numerical Analysis
and Applied Mathematics 2015 (ICNAAM 2015), in Rhodes, Greece. Our session will present a set of contributions
addressing relevant aspects on mathematical biology.
The session “Mathematical Models and Numerical Methods in Life Sciences” has both theoretical and practical
applications and will cover research topics in conceptual mathematical modeling in population dynamics and epi-
demiology, numerical simulations of nonlinear models for understanding the evolution of complex systems involving
(several) populations and/or diseases, models for the impact of infectious diseases on interacting populations. Also the
important phenomenon of invasion of an environment by an alien population and the mechanisms that underlie it will
be emphasized. Further, spatiotemporal patterns in ecological settings whose formation may be described both with
deterministic and stochastic tools.
In population theory three papers deal with models with time lags, density-dependent selection and the phenomena
of multistability that arise from them, in the case of purely demographic situations.
Ecoepidemiology appears with a contribution studying a more complex model, in that it accounts also for recovered
individuals, in addition to the possibility of overcoming the disease.
Two papers deal with the problem of biodegradation of pollutants in waterbodies, obtained via the use of bacteria
or aquatic plants. Also, an Inter-Algal competition via a population dynamics model with pack behaviour will be
presented where a space-implicit model of ordinary differential equations (ODE) describing the evolution of two
population biomass will be analyzed, showing different recruitment mechanisms.
A Hopf and torus bifurcations in stochastic systems in mathematical population biology, in order to understanding
of the interplay between deterministic mean field approximation and stochasticity, will be presented. Routes to chaos
not only via the Feigenbaum period doubling but also via torus bifurcations seem more widely present in population
biology, and were for example found in extended multi-strain epidemiological models on dengue fever.
Applied to infectious disease epidemiology, a model for the control of Aedes aegypti by the parasitic use of
Wolbachia is investigated, proposing a control strategy to fight Dengue fever. Modeling spatial connectivity in
epidemiological systems is also be presented where radiation models applied for dengue fever epidemiology in
Thailand is suggested and discussed.
Two more papers deal with the use of highly sophisticated approximation techniques for assessing the basins of
attraction in dynamical systems exhibiting multistability, in particular the use of flexible interpolation methods. Finally,
these methods are then used in the modeling of prostate cancer, in combination with particle swarm optimization tools
for the parameter assessment.
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Area of scientific activity
Epidemiology of infectious diseases; Mathematical modeling: Epidemic models de-
velopment and data analysis. Presently, my research crosses the different epidemiolog-
ical areas of infectious diseases by developing mathematical models which can be used by public health authorities as
a tool to predict, understand the transmission of the disease and develop and evaluate the introduction of intervention
strategies including vector control and vaccination.
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Roberto Cavoretto is a Non-Tenured Research Fellow in Numerical Analysis at the
Department of Mathematics S¸Giuseppe PeanoTˇ of the University of Torino; Ph.D.
in Mathematics, University of Torino in 2010. He held a post-doc position funded
by the “Istituto Nazionale di Alta Matematica”(INdAM, Rome) in 2010-2011. In
2012-13 he was invited as visiting researcher at the Illinois Institute of Technology
(Chicago, USA). He was organizer and member of organizing committees of some
international conferences in Numerical Analysis and Modeling, and published more
than 50 referred papers. His research activity is mainly focused on topics of Applied
Mathematics, such as meshfree approximation, scientific computing, mathematical
modeling, system biology, and biomathematics.
Nico Stollenwerk
Nico Stollenwerk has graduated at University of Aachen, one of few univer-
sities with excellence status now, did his PhD at Clausthal University, while
working as researcher at the Research Center, Juelich, the largest in Ger-
many. He did post-doctoral studies at Cambridge University and at University
of London, Royal Holloway, in the UK. Now he works as researcher at Lis-
bon University, leading the “Mathematical Biology group” at the Centro de
Matematica e Aplicacoes Fundamentais, CMAF at Lisbon University, the cen-
ter being ranked excellent in Portugal. He published besides many multidisci-
plinary research articles, mainly in epidemiology, ecology and neurosciences,
a book with Imperial Colleg press on critical fluctuations in population biol-
ogy.
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research institutions worldwide, giving also invited talks. Hosted many foreign visitors
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National Research Council), European Training Fundation, Department of Foreign Affairs (Italy), Department of
University and Research (MIUR - Italy), CRUI-DAAD Vigoni program, Postdoctoral Project WWS of the University
of Torino.
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